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RAL WEALTH OF THE UNITED STATES in Colorado, Ne- 
daho will soon be as accessible as the mines of Michigan 
ntic States. 
hat the Union Pacific Railroad, under President Dix (the 
finister at Paris), Vice-President Durant, and Treasurer 
e completed to the foot of the Rocky Mountains, and fully 
h locomotives, rolling stock, repair shops, depots, stations, 
. 1, connects Colorado with the Atlantic coast ; mean- 
mtral Pacific Railroad, which has already been completed 
s east from Sacramento, and is now being rapidly built 
ith the Union Pacific Railroad, creates for the silver 
yada and Idaho a railway communication with San Fran- 
onstruction of the Pacific Railroad will add more than 
e industrial and mining ropulation of the country, whilst 
migration from the East is now rapidly filling the plea- 
with hardy and thriving agriculturists, 
fornia, so in Colorado, in Nevada, and Idaho, successful 
hainly dependent upon the cost of labour, supplies, and 
n; and these are now to bg obtained at prices that will 
nce the value of the mines, 
mountains of Idaho territory are supposed to contain 
ines of silver that have yet been discovered upon the 
ntinent. In our issue of June 8 we alluded to the speci- 
y silver, &c., that, in the Paris Exposition, represent the 
Poorman, Oro Fino, and Morning Star, upon Oro Fino 
arson district, Owyhee County, Idaho, The extraordi- 
obtained from the Poorman in less than six months’ 
excited such general interest, that we have been induced 
from an American Journal the sectional map of the 
W its location upon the eastern crest of Oro Fino Moun- 
exhibit the small space from which silver ore was mined 
i, by the old mill crushing and amalgam process, over 
bullion, Of this ore upwards of 15 tons were selected 
a) New York, via San Francisco, that produced an ave- 
cent. in bullion, From this shipment were taken the 
hibited at Paris, one of which weighed, when mined, 
y the largest piece of ruby silver on record. 
. Walbridge, the superintendent of the Poorman Mine, 
control the equally valuable and productive Oro Fino 
Star Mines, which are also situated upon the Oro Fino 
res from these mines have been assayed by Messrs. John- 
and Co., and Mr. F. Claudet, of London; and numer- 
om I product of the Morning Star Mill, exhibited 
a8 - 
ge has forwarded to London photographs of Oro Fino 
Fa bower, crushing mills, mining houses, &c. ; sec- 
1¢ mines, the monthly record of the product of the 
Production, of supplies, transportation, &c. These can 
oe of Mr, W. H. Grenelle, 52, Cannon-street, E.C., 
been requested to refer all such as are desirous to 
sted in American mines, 


The announcement in the New York Tribune 
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poor, Loss IN GOLD MINING.—With a view to prevent 
igned ro extracting gold from quartz, Mr. E. R. Chapin, of 
ator, The ingenious contrivance, which he terms a concen- 
of getting ¢ ee which he has determined to send to Wash- 
pocket. tt i a patent for his invention, could easily be placed 
hat we hay 8 entirely different every way from any separator 
tor, elevated ever seen used by quartz miners. A shallow pan, 
quickstlver an inch above the concentrator, first receives the 
parator bein ro gold escaping from the mili above. The 
icksilver ana eeper than the sides or mouth where the water 
DW Over with oa naturally settle down, while the light sand 
low top of a oo water into the concentrator, which looks some- 
centrator. three Small holes are perforated in the 
rything else fi ugh which the sulphurets pass into small pans 
ble machine j OWs over the top into conductors, which convey 

# suspended on four stout wires, each fastened at 


the bottom in astrong framework. Diminutive cog-wheels attached toa cylinder, 
which are kept in motion by the mill above, set the machine in motion, and give 
both the separator and the concentrator an easy rocking motion. 








THE MINERAL RESOURCES OF COSTA RICA—No. II. 

But in considering whether a country offers a desirable field for 
the employment of British capital, many circumstances besides the 
actual existence of mineral deposits must be taken into consideration ; 
it must be shown that there is no fear of serious internal dissension ; 
that the general industry of the country is such as to give a sufficient 
guarantee that the miners will not be placed at adisadvantage through 
having to bear additional burdens, in consequence of the poverty of 
the other portion of the community; and, above all, that the inha- 
bitants show a desire to co-operate with the British capitalists, and 
not simply to meet them with the sole object of extracting as much 
ready money as possible, regardless of whether the unfortunate buyers 
can ever turn their bargain to commercial advantage. In all these 
respects Costa Rica offers all that could be desired; it is the most 
flourishing, healthy, and happy republic in Central America, and, it 
might be added, upon the entire American continent; its general re- 
sources are such as to ensure its continued prosperity ; and those in- 
terested in the development of its mineral wealth simply ask for such 
co-operation as shall ensure the application of a sufficient amount of 
capital tocommand success. With regard to the general history and 
resources of the Republic, an ample fund of information can be ob- 
tained, relating to all previous to 1851, from the admirable little 
‘“‘ Bosquejo de Ja Republica de Costa Rica,” by Filipe Molina; whilst 
for the last fifteen or sixteen years the commercial statistics supply 
all that can be wished by the most cautious. 

The Republic of Costa Rica occupies that portion of Central Ame- 
rica which lies between Nicaragua and Panama, and has the Atlantic 
Ocean on one side, and the Pacific on the other. It was erected into 
a free and sovereign republic by virtue of a fundamental law of its 
Congress, promulgated Aug. 31, 1848, and it has since enjoyed peace 
and prosperity, its Governor having concluded treaties of friendship 
and commerce with the various foreign countries ; and the Republic 
was the first of the Central American States to conclude a treaty of 
peace and friendship with her Catholic Majesty of Spain—the mother 
country of the Republic. Hitherto the agricultural industry has 
formed the principal resource of the country, although even at the 
establishment of the Republic there were several gold mines in actual 
operation. The great coffee plantations at San José, at Heredia, and 
at other places in Cartago, have ever been a corsiderable source of 
wealth, The pear! fisheries of the Gulf of Nicoya, as well as those 
of Papagayo, have also received consideration, and the various na- 
tural resources have been so far availed of that a profitable business 
has been carried on with Peru, Chili, and California. As to the faci- 
lities for shipments to or from Costa Rica, they are enormous; and 
as the Pacific could be reached from almost any point upon the At- 
lantic coast, by a journey of 150 miles, the difficulties of internal 
transit would have been unimportant, even had the means of com- 
munication not been so carefully attended to as they have been. On 
the Atlantic side there is the beautiful harbour of San Juan de Nica- 
ragua, or Greytown, at the northern extremity of the coast, and the 
magnificent bay of Boca Toro at the southern extremity ; whilst on 
the Pacific there are shipping conveniences not only for carrying 
on the trade of a small but rich Republic, but of the entire Conti- 
nent. Amongst the secure and spacious harbours which Costa Rica 
possesses on the Pacific are the Gulfo Dulce, Puerto Inglés, Las Man- 
tas, Caldera, Puntas Arenas, La Culebra, Santa Elena, and Las Sali- 
nas, that of Puntas Arenas being, perhaps, the most important. In- 
deed, mercantile operations are carried on with the greatest freedom ; 
there is no restriction or formality of any kind, except for spirits 





be deposited in the public bonded warehouses, and cannot be im- 
ported nor exported without special license. 

The commercial progress of the republic during the past fifteen 
years must form the subject of a future article, but in order to show 
that its internal affairs are in such a position as to encourage and 
protect industry, it may be mentioned that the executive power is in 
the hands of a responsible president, who is elected for six years by 
the people, and cannot be elected twice in succession, and that there 
are neither slaves nor privileged classes. The dominant religion is 
the Roman Catholic, but liberty of worship, both public and private, 
has been solemnly recognised by the constitution, and consecrated 
by the treaties with Great Britain, the United States, France, the 
Hanse Towns, &c., and for some years past a protestant congregation 
has existed without interruption, and has continued to thrive. The 
facilities for naturalisation are very great. Every imigrant possess- 
ing the means honourably to subsist by his trade, or by the proceeds 
of his capital, can acquire the right of citizenship of the republic 
from the moment he declares his willingness to become a citizen, 
and he is forthwith given all the civil and political rights which are 
possessed by those born in and belonging to the country; whilst 
those who do not desire to become naturalised are especially pro- 
tected, being exempted from all personal service, as well as from all 
extraordinary contributions. These latter can acquire and dispose 
of at their pleasure all classes of property, and their heirs, when 
they have any, enjoy the succession, secured by the laws, whether 
the possessor makes a will or dies intestate. Every encouragement 
is offered for colonisation, so that in the event of British capital 
being applied to the development of the Costa Rican mines there 
would be no difficulty in obtaining an abundance of labour, even 
from our own mining districts—if European labour were preferred— 
as industry and care alone are required to enable every man to dwell 
upon his own property, and to live in happiness and comfort. 











MINING, METALS, AND MINERALS— PATENT MATTERS, 
By M. Henry, Patent Agent and Adviser, M. Soc. Arts, Assoc. Soc. Eng. 
Mr, GRESHAM HULL’s specification relating to safety-fuzes has 

been recently printed. It is a communication from Mr, Whitehorn, 
of Melbourne, Victoria. The patent includes an improved manufac- 
ture of fuzes, and also certain means or apparatus used in the 
manufacture of these articles, The patentee proposes to construct a 
central core, consisting of a number of threads, steeped in or passed 
through a solution of saltpetre, and twisted together in such manner 
as to leave a space for receiving the gunpowder or explosive agent, 
The surface of this core is coated with pitch, and then covered with 
paper, felt, or other suitable material, but the material preferred is 
the stiff substance called tipboard by bookbinders. This is previously 
cut into strips, each of the width of one-half of the circumference of 
the coated core, so that when put together round it, with their longi- 
tudinal edges brought opposite each other, they enclose it, as in a 
tube, with lateral or longitudinal slits at such edges. The patentee 
then proceeds to cement, and next he laps or winds round it strips 
of woven fabric, instead of using tape,as usual. <A coating of pitch 
or tar is then given, and then the core receives a covering of plaster 
of Paris, The machine used in the manufacture consists of a powder 
canister, fitted on a revolving horizontal disc, and having a nozzle 
at bottom, with lateral slits or openings, through which pass the 
threads to be twisted ; these are delivered from reels on the revolving 
disc. A tube at the bottom of the nozzle receives the threads as fast 
as twisted by the revolution of the disc and its bobbins, and the 
threads take up the gunpowder supplied by the disc. The core, as 
fast as formed, is drawn through the tube by grooved drawing rollers, 
The core thus formed is wound on a reel, which, when full, is con- 
veyed to a machine, in which it is coated, and receives its paper co- 
vering or case. This machine consists of two standards, carrying at 
the upper ends the reel charged with the core; and two other reels, 
situated one on each side of the uprights, carry the two narrow strips 
of paper, for enclosing or covering the core. The core itself, as well 
as the strips of covering material, are brought into and converge in 
a bath or vessel of melted pitch, and pass together through an aper- 
ture in the bottom thereof, so that the core and covering material 
are thus coated with pitch, and united together at the same time. 


Mr. McBEATH, of Blackburn, Linlithgow, has patented some im- 
provements in distilling shale, coal, and other bituminous matters, for 
the purpose of extracting the gases, spirits, and crude oils, contain- 
ing paraffine and other valuable substances, from the same by the 
heat of their own combustion with the air, in open-ended vessels or 
retorts, allowing or directing the currents of rich inflammable and 
oily heated gases, or products of combustion, to pass in, at, or up 
from the open end of the vessel or retort where the combustion is 
effected, directly up, through, and amongst the bituminous materials, 
A jet or stream of steam may be applied at or near the neck of the 
conduit which conveys the distilled gases from the retorts to their 
condensers, whether the improved retorts be used, or whether other 
retorts beemployed. Messrs. PETIN, GAUDET, and Co. have commu- 
nicated an invention for rolling metals, in which rolls running on 
horizontal axes are combined with lateral adjustable rolls running 
loose on vertical axes, so that top, bottom, and sides of the bar may 
be rolled simultaneously ; screw spindles may be used to regulate or 
adjust the rolls. Mr. RoBrnson, of Widnes, and Mr. PreRcE, of 
Warrington, have applied for a patent for apparatus used in the ma- 
nufacture of zinc; and Mr. DOERING, of Westminster, has applied 
for a patent for “engines for boring rock, cutting coal, and boring; 
cutting, or working in other material, and in stands or frames for 
such engines, the improvements in engines being partly applicable to 
other purposes.” 








LONDON GENERAL OMNIBUS COMPANY,—The traffic receipts for 





and distilled liquors, tobacco, and gunpowder, which are required to | 


the week ending June 16 was 13,3401. 17s. 
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QUICK-SPEED HIGH-PRESSURE EXPANSIVE ENGINE, 
BY N. P. BURGH, ENGINEER. 

It is, of course, current amongst those who are acquainted with 
natural laws that “ momentum” is power, and if it be requisite to 
prove this an example of domestic occurrence is sufficient ; for in- 
stance, an egg falling from the cup on to the table is bruised only, but 
if the fall is extended to the floor the egg is smashed, although the 
right and strength of the egg is unalterable. Next, roll a ball down 
bill; the speed of the ball at first appears slow, but wh en “momen- 
tum” is disturbing “inertia,” and reducing the “ friction, the ve- 
locity increases proportionately. Another illustration is shown by 
attaching a string to a weight, and by whirling the latter around at 
a known radius and velocity a proportionate force is exerted, termed 
“centrifugal force,” which is the main effect of the rim of the fly- 
wheel of a steam-engine. Now, the observance of these Jaws in ap- 
plied mechanics will always produce the best result, or the greatest 
development of the force or power exerted, minus the power ab- 
sorbed by friction. 

PRINCIPLES—FUEL AND EVAPORATION.—Attention next must be 
directed to the “ power” in a certain quantity of fuel or coal, and the 
amount of coal that can be consumed in a giventime. In deducing 
these matters it is usual to consider—first, the “area of the grate in 
feet: second, the “rate of combustion ;” and, third, the “evaporative 
property of the fuel” employed. : Commencing, then, with the first 
proposition, the general practice is to allow three-fourths of a square 
foot of grate surface per nominal horse-power. Secondly, with ordi- 
nary coal and the common single-flued boiler—the flame passing 
through the tube, splitting at the back end, traversing at the sides, 
and finally progressing under the shell—11 to 14 lbs. of coal is con- 
sumed per hour per square foot of grate surface. Next, then, the 
third proposition requires demonstration, the principle of which is 
that a certain amount of heat is in a relative bulk of coal, and the 
absorption or extraction of that heat is the vital effect. In connec- 
tion with this fact are three considerations, each being separate in 
action, but combined in result, First, the “ action of the flame,” 
which is the tendency of the heated vapour to penetrate or leave the 
surface exposed ; second, the thickness and conductive property of 
the surface in question; third, the volume of the water proportionate 
to the grate surface. This latter clause recognises the fact that no 
more heat can be absorbed by the water than is gencrated on the arca 
of the grate surface. The extraction of the heat is comparatively a 
simple matter where perfect combustion is attainable, but as that 
function is not generally accomplished a relative loss results. The 
absorption of the heat generated being the main question, the amount 
extracted may be passed over, and for the present purpose it will be 
sufficient to state that two-thirds of the heat produced is absorbed by 
the water in practice, and the remainder, or one-third, is lost by ra- 
diation and direct escape into the atmosphere. Now, as to the 
“amount of water evaporated proportionate to the amount of fuel 
consumed,” the average ratio, in the present day, is § ta 10 lbs. of 
water to 11b. of fuel or coal consumed by ignition. 

The cubical capacity of 11b. of water equals 27°648 cubic inches, 
and the amount of steam that can be generated from that quantity 
depends on the pressure attained. 

The following table of the relative quantities is the result of prac- 
tical experience :— 
Pressure of steam per sq. in. 

above the atmosphere, 


20 


25 





Cubic inches of water 
requisite to form 1 cubic 
foot of steam, 
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Now, from this table, and the preceding remarks, the amount of 
ror generated per foot of grate surface is obviously due to the 
nhown ratio of the consumption of the fuel and the heat extracted, 
or, rather, absorbed. Having thus far briefly alluded to the “ prin- 
ciples _of “raising the steam,” attention is next directed to the 
Principles” of its use, 
Wate PLES —EXPANSION OF STEAM.—As far back as the days of 
be Ay tad of the steam-engine, the advantage of using 
ing Shame ‘y was recognised, and in the present day it is becom- 
py dere yes . The gain attained is, that by increasing the pressure 
wad fee Some of steam can be used at each stroke of the piston, 
power is ee being permitted to “expand” in the cylinder a certain 
oo ly n ected without further supply from the boiler for each 
third of th + for example, presume the steam to be cut off at one- 
progress | oe and expansion continued until two-thirds of the 
the eee ‘. 1e piston 8 stroke, a saving of one-third of the bulk of 
thirds of the wg or that if the steam were admitted to two- 
more obvions roke of the piston, and then cut off. This is rendered 
has travelled fy remembering that the greater the distance the piston 
greater hae vefore the supply of the steam is intercepted, the 
the woe Te for the reception of the steam; and, therefore, 
the boiler Th ‘eeieemen or formation of the steam requisite in 
( is in direct spemertios yy the pressure of the steam by expansion 
example, steam at 60 Ihe, perros, oF the space occupied. For 
expanded into : vhs 8. persquare inch,occupying 10 cubic feet, if 
he square inch, This — to 20 ft., will be reduced to 30 Ibs. on 
oss of Saiaraibere. roan be theoretically correct, but in practice a 
/ and well lagged evli ‘ac sce ts py expansion, even with steam-jacketed 
erein given, it . ine ers. Before commencing with the illustrations 
marks are introduect be added, in passing, that the preceding re- 
sagan under natice han ee onset Preto” on whic 
Esc ~ : 4 , aed, 
dlevation” dos A nyo GENERAL ARRANAGEMENT.—The “side 
“governing valve * -dher> 0 of the “valve casing,” end view of the 
of the “e ~~ ¢ evation of the “governor,” side view and position 
in Cceentric ;” and “rod.” also the “enide “ket”? “ 
@ handle.” berend rod, "also the ' guide bracket” and “ start- 
, yond these latter details are seen the “ niston-rod 
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| the recess for the back packing ring, which latter is of gun-metal, 


guide block,” “channel” and “drip pans,” and at an angle the 
“connecting rod,” below the crank end of which is the main shaft 
“plummer block.” The “main frame” or “foundation plate,” sup- 
porting the details, is in one casting, “ fitting strips” and “ keying 
ribs’ being formed for the relative purposes. Boththe cylinder and 
the main plummer block are secured by bolts and nuts, and adjusted 
by keys, by which connection a practical cause is recognised. The 
‘motion pulley ” for the governor is also seen in this view, and the 
“band” which transmits the motion from the main shaft. Follow- 
ing the arrangement of the views consecutively, the “ plan” comes 
next under notice ; in this view it will be noticed that the entire ar- 
rangement is pourtrayed. Commencing, then, at the cylinder end, 
it will be seen that the “governor valve” is at the back end of the 
valve casing, and that the variation of the speed of the governor is 
transmitted by a weigh-shaft and levers, forming a common bell- 
crank action. The position of the governor can be readily under- 
stood, also the mode of motion, without any description. The piston- 
rod, guide-block, channel, and connecting rod form a continuous 
line, with the exception of the inner end of the connecting-rud, which 
is “forked,” to clasp the guide-block pin’s bearing. The “crank” is 
the usual wrought-iron type, shrunk on the shaft, and keyed late- 
rally. The plummer-block is more obviously understood from the 
“elevation” than from the present view. 

The form of the “foundation frame” is depicted, also the arrange- 
ment of the securing or “holding down bolts.” The position of the 
latter are computed from the strains imposed, by the alternate slid- 
ing motion of the piston-rod and vibratory action of the crank, 
The “eccentric, rod, and guide bracket” next engage attention. The 
main effect, in this case sought after and attained, is that the mo- 
tion of the “eccentric” shall be directly transmitted to the “ valve- 
rod,” without any intervening action. The principle of this is appa- 
rent, on remembering that add lines of strains are direct, and that any 
obstruction to this law does not alter the natural action in principle, 
although the power transmitted may be transposed in adverse direc- 
tions. The “end elevation” depicts the relative transverse positions 
of the details, and the total width of the arrangement. The trans- 
verse “section through A B” shows the guide block and channel in 
section, also the forked end of the connecting-rod. The guide block 
is the slipper type, of universal practice with marine engineers, and 
fast getting into favour for land purposes. The lower surface is that 
which receives the impression of the strain from the connecting-rod, 
according to the direction of the movement of the crank. This will 
be readily understood on alluding to the “side elevation.” Presume 
the guide block to be moving towards the crank-shaft, the direction 
of the crank-pin will be from the cylinder. Now, the crank-pin has 
no tendency to move in any direction, and, therefore, may be con- 
sidered as a fixed point until the inertia is overcome by the connect- 
ing-rod, The pressure of the steam propels the piston, and the rod 
being connected to the block, the latter affects the connecting-rod, 
to which the crank-pin is attached. The force from the piston is, 
therefore, met by the inertia of the crank-pin, and until the inertia 
is overcome the resistance is equal to the pressure. The connection 
of the guide block and the connecting-rod being a joint, it is obvious 
that if the lower surface of the channel were removed, the piston-rod 
would bend from the stuffing-box, the strain from the connecting-rod 
being downward, according to the motion of the crank. Presume 
the crank to be descending from the horizontal line, and the piston 
returning from the front of the cylinder, The strain on the connect- 
ing-rod is reversed, the “push” being turned into a “pull,” but the 
strain from the crank-pin, on the face of the guide block, is still on 
the lower surface. This, then, is the object of the guide block under 
notice, that inasmuch as the friction imposed is on the lower surface 
of the guide channel, the upper surface can be reduced to a minimum, 
and even a clearance can be allowed, which is always so in the engines 
constructed by Messrs. Maudslay, Sons, and Field, Next, assume the 
piston to be at the back end of the cylinder, and on its starting the 
crank descends, being a contrary direction to the former. The “push” 
on the crank-pin will cause the pointed connection of the rod and 
block before alluded to to rise, and thus the strain from the pin is 
upwards, and the friction imposed on the top surface of the guide chan- 
nel. Thestroke of the piston may now be presumed to be completed 
to the front of the cylinder, and on the return action the crank as- 
cends, but the “pull” imposes an “upward” friction, still on the 
guide surface. It is apparent from these facts that the direction of 
the crank-pin’s movement determines the form of guide, and the ex- 
ample under notice is the result of the above considerations, the weight 
of the guide block, piston-rod, and connecting-rod compensating for 
the lesser areas of the upper surfaces, when the strain is upwards. 

To return to the section, through A B the starting handle and 
guide bracket for the slide valve rod is shown, also the governing 
valve casing, the governor being purposely omitted. The lubricator 
on the top of the cylinder is also shown, and the exhaust steam branch 
below the valve casing, common to that seen in the side elevation. 
The remaining elevation, or section through C D, next claims atten- 
tion; this view is introduced to depict the governor, and its mode 
of motion. Bevil gearing is adopted, to cause the revolving action, 
and the sliding motion from the pendulum is transmitted by levers 
and a weigh shaft. The bracket supporting the governor spindle 
about the centre of its length supports also the front extremity of 
the weigh shaft. 

DESCRIPTION OF DETAILS—SLIDE-VALVE,—The writer’s experi- 
ence in the form of valve now alluded to, and illustrated at the foot 
of the views previously described, has led him to adopt it, not only for 
marine but also for land engines, The longitudinal section shows 
the width of the steam and exhaust ports, both in the valve and cy- 
linders. 
of the stroke of the piston 2 ft.; the width of the exhaust port 4}, 
and each of the supply parts 3 inch, the opening caused by the slide- 
valve being jths of an inch; the outside lap of the slide is 1} inch, 
the cut-off one-fourth of the stroke, and the length of the connecting 
rod 4 feet. The length of the ports is 103 inches, and the total area 
of the supply openings for each end of the cylinder equals 7°781 square 
inches, The transverse section shows the width of the valve, also 


The diameter of the cylinder is 1 ft. 5 in., and the length | 





and seated on India-rubber, as seen in the detailed section. The ring 
is shorter than the length of the valve, and wider than its width, by 
which arrangement the action of the steam on the back of the valve 
is neutralised, as the area operated on at each end of the flange is 
the same as that atthesides. The diameter of the valve-rod is 1} in., 
and the throw of the eccentric 2}in. As the studs and nuts, securing 
the back cover of the cylinder, are not shown, it may be added, they 
are each {ths of an inch in diameter, and nineinnumber. The body 
of the cylinder is 1} in. thickness, and the diameter of the securing 
bolts 1% inch. 

GOVERNOR VALVE.—This valve is cylindrical, perforated to admit 
the flow of the steam when the apertures are opened in the seating. 
The position of the valve is at half-stroke, or corresponding with 
the position of the pendulums, as depicted in the “side elevation.” 
The advantage with the valve over the ordinary “throttle” type is 
that the passage of the steam cannot affect the motion of the valve 
during the action. For marine purposes the type illustrated has 
been used with advantage as an “expansion” valve, and, doubtless, 
ere long, will be universal on land. 

STEAM Piston.—This detail is the ordinary spring kind, with gun- 
metal nuts recessed in the body, for the face ring studs to pass 
through. The depth of the piston is 3 inches, and the diameter of 
the rod 2? inches. 

Link Morion.—This motion is adopted when the engine under 
notice is required for reversing purposes. The eccentrics are pre- 
sumed to be loose in the shaft, and the link half raised. The starting 
handle is vertically situated, also the “lift lever” is in a relative 
position, or at right angles with the handle. The quadrant is the 
locomotive type, by which the position of the link is regulated and 
retained in gear. The plan of the motion shows the bracket sup- 
porting the starting handle, also the guide bracket for the slide 
valve rod. 

PARTICULARS OF REMAINING DETAILS.—The lower area of the 
“piston-rod guide block” is 114 square inches. The diameter of 
the securing bolts is 2 inches. The diameter of the connecting pin 
is 4 inches, and the length of the bearing 6 inches; the diameter of 
the crank pin being 43 inches. and the length of the bearing 4 inches, 
while’ the diameter of the securing bolts of the connecting rod is 
2 inches. Alluding next to the crank shaft, the bearing is 6 inches 
in diameter, and the length 9 inches, 

The “feed pump,” not shown, is 4 inches diameter of plunger, 
with « stroke of 5 inches for the same, the motion being imparted 
by an eccentric. The fly-wheel, also omitted, is 6 feet in diameter, 
this dimension being in accordance with the speed of motion. The 
weight of the rim being 24 ewts., and of suitable construction. 

POWER, NOMINAL AND ACTUAL.—The pressure of the steam will 
be 65 Ibs. on the square inch in the boiler, and the loss by radiation 
and friction during the traverse from the boiler is estimated at about 
3 lbs. on the square inch. The back pressure in the cylinder is about 
21bs. on the square inch, while in some cases it will be less. As the 
grade of expansion is one-fourth, or, when the piston has travelled 
6 inches from the front or back end of the cylinder, the sieam is cut 
off, and the exhaustion commences when the piston has travelled 
18, or 12 inches from the point of cut-off; the mean pressure in the 
cylinder is known by the following formule :—let 

a2 = mean pressure of the stean in the cylinder in lbs. per sq. in, 

a = total or full pressure in the boiler. 

4 = loss by radiation. 

ce = back pressure. 

d = ratio of expansion. [pansion, 

e = reduction of pressure due to loss of temperature during ex- 

a2=-a—b+e+d—e, which results in 28 to 30 for the mean 
pressure. 

Now, the speed of the crank-pin will be about 628°32 lineal feet 
per minute, being equal to 400 feet of piston speed and 100 revolu- 
tions per minute. It is evident by this speed that momentum must 
greatly accelerate the action of the steam; and the writer has no 
doubt about attaining the speed mentioned, as he has lately driven 
an engine with a 15-in. stroke of piston above 400 strokes per minute, 
with only 20 lbs. of mean pressure in the cylinder, and considerable 
back pressure; and yet the engine developed an excellent result of 
duty proportionate toits size. The advantage of quick speeds is also 
now acknowledged by the Admiralty at last, who run the engines of 
their steam launches 340 revolutions per minute with ease. Next, 
the “nominal horse-power”’ demands attention, which, although 
conventional, is worthy of remark. The writer's practice is to ailow 
7 to 9 square inches for the area of the cylinder per nominal horse- 
power with ordinary engines, but with expansive-engines 11 to 12 
square inches is introduced, which, in the present case, results in 
20-horse power nomiual. The actual power is a matter of simple 
formula, thus let— 

«=indicated horse-power. 

a=mean force on piston in pounds. 

b=speed of piston in lineal feet per minute. 

e=constant 33,000, 

Thus 2=axb~c, which produces 154 actual horse-power, being 77 
to 1 of the nominal horse-power. Now, this ratio, although appear- 
ing high, is not alone as an example, as latterly higher ratios have 
been attained with condensing engines under adverse circumstances, 

The writer, in conclusion, may add thac no attempt is here made 
to condemn any example, or even make the least comparison ad- 
vertently, but merely an exposition of the truth of natural laws and 
their application for high-pressure engines on land. 








INTERESTING EXPLORATION 1n SOUTH STAFFORDSHIRE. 
WASSEL GROVE TRIAL SINKING. 

On Monday last this important and interesting sinking and explor- 
ing was visited and inspected by a great number of mine agents, It 
being the intention of the proprietors to abandon all further search 
for coal, this was the last opportunity of examining it. By the kind 
permission of the lessees, invitations were sent to the members of the 
Incorporated Association of Mine Agents through their honorary se- 
| cretary (Mr. Henry Johnson), giving them the opportunity of inspecting one of 
the most interesting explorations ever undertaken in the South Staffordshire 
| coal ficld, and upwards of 80 mine agents and coal masters descended the trial 
pit. One portion of the visitors descended at half-past 10, and the remainder 
at 12 o'clock ; and as the exploring heaiway was driven in to the extent of 500 
yards from the pit shaft, it took about an hour and a half to traverse and care- 
fully inspeet it. Amongst the number we noticed the following :—Mr. William 
Hopkins, agent to the lessees (Messrs. Crampton and Co.), Mr. Henry Johnson 
(honorary secretary to the Mine Agents’ Association), Mr. Wm. Madeley (secre- 
tary to the Dudley Geological Soctety), Messrs. Jas. Gauden, Wm. Spruce, Chas, 
Ketley, J. Blakemore, Benjamin Caswell, Elijah Robinson, Jas. Ritson, Elijah 
Davies, W. H. Howl, Win, Deeiey, W. B. Collis, John Collis, Richard Palmer, 
Robert M’Ghie, Jno. Lawley, Jno. Cooksey, J. Cooksey, jun., J. U. Fellowes, H. 
Farrington, jun., Richard Evans, Wm. Evans, Jas. Lindop, Edwd. Greenway, 
James Cope (Vensnett), John Hall, John Dawes, jun., J. Hicks, W. Brooks, &c. 

Wassel Grove is an estate of about 600 acres, the property of Major Richards, 
and adjoins the delightful grounds of Hagley Park, the seat of Lord Lyttelton, 
and is about two miles from the Hagley and Stourbridge station on the West 
Midland Railway. For many years past the existence of the thick coal under 
this estate has been the subject of much discussion and speculation by scientific 
and practical men, and aout 15 years ago atrial shaft (the upper portion of the 
present one) Was commenced by Mr. G. Il. Bond, but after sinking it about 80 
yards and boring I! yards, it was abandoned on account of the great influx of 
water. One or two thin seams of coal were at this time passed through, but 
were not recognisable with any known beds of the other portion of the coal field. 
About five years ago Mr. George Elliott, an eminent mining engineer and coal 
proprictor of the North of England, bored on the north-western edge of the estate 
to a depth of 189 yards 2 feet, and at a depth of 17544 yards, came upon 37 feet 
thick of alternating but very thin layers of coal and bat, which was set down 
to be the representative of the thick coal, but was considered very doubtful as 
to quality. Mr. Elliott, after expending about 15001., in putting down this bore- 
hole, declinel to proceed with any sinking, whereupon Mr. George Pell took a 
lease of the estate, and proceeded to deepen the trial-shaft commenced by Mr. 
Bond, and after a time the lease was transferred to Messrs. Crampton and Co., 
eminent railway contractors, who have expended about 12,0001. in continuing 
the search, and it isto be greatly regretted without the least hope of finding any 
‘black diamond’? worth working at all, or, indeed, any other mineral, either 
ironstone or fire-clay. The present trial-shaft is sunk to a total depth of 26244 
yards ; the upper 50 or 60 yards of this shaft goes through the greenish yellow 
sandstones which appear at Hales Owen, then into white rocks and blue shales, 
then into variegated marls, then into blue shales, and at 165 yards thereis about 
25 feet of thin layers of coal, carbonaceous shales, and fire-clays alternating, 
which are supposed to represent the beds of the thick coal in their attenaated 
and altered form, and it is in these beds of coal and black shales that the ex- 
| ploring headway has been driven for 500 yards across the middle of the estate 
towards the productive portion of the coal field. At about 50 yards below these 















dark beds occur red an@ purple micaceous sandstones, which are thought may 
' be the representative of the old red sandstone, below which is a singular pebble 
bed 15 fect thick, unlike anything in the true coal measures of South Stafford- 
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shire (containing a large trunk of silicified wood), and at a depth of 247 yards 
occur 546 yards of greyish micaceous sandstone beds, alternating with thin bands 
of impure limestone, containing Lingula cornea in great abundance, remains of 
Pteregotus (including claw or pincers found by Mr. Charles Ketley), spines of 
Ceratiocaris.* These remains clearly pint to the latter beds being a portion of 
the Upper Ludlow (Silurian) Rocks, probably the Downton beds. None of these 
fossils have ever been found in the South Staffordshire coal field, but are to be 
found in great abundance in the Upper Ludlow formation, near Ludlow. The 
Lower Ludlow or Amestry limestone crops out at the Hayes, about 14 mile north- 
west of Wassel Grove. It has, therefore, become hopeless to proceed with the 
sinking for coal any further. The headway before referred to has been driven 
out of the side of the shaft at 1¢5 yards from the surface, and has now reached 
to a point under the lawn in front of Wassel Grove House, for a total length of 

yards. Itis nearly level, and crosses only one fault—an upthrow north of 
about 15 ft. at 400 yards from the pit shaft. The headway is about 5 feet high, 
and trial holes have been sumped up and down at different points along the 
headway for 20 to 25 ft., only, however, to discover the same unproductive mea- 
sures as were sunk through in the shaft. The whole thickness of 20 to 25 feet 
being little else but a mass of indurated mud and fire-clay, with here and there 
variable beds of coal a few inches in thickness, with no regularity of deposit or 
parallelism of the beds. It is singular to relate, but very significant of the fact 
of the worthlessness of the coal, that this extraordinary long length of headway 
never yielded the least explosive gas. At the extreme back or end of the head- 
way it yielded a little water, which was observed by some of the party present 
to be rather favourable to a change for the better than for the worse. It is, per- 
haps, worth recording that the whole length of the headway was ventilated by 
what is called a ‘* blow-george”’ and 9-in. air pipes, and at the time 19 visitors 
were in the headway, the air was pure, and the visitors comfortable. 

After the last batch of visitors had ascended the pit, the inspection of the ex- 
cellent plant erected for the raising of the coal drew their attention, and beeame 
the theme of admiration ; but the disappointment to, and sympathy for, the en- 
terprising and spirited lessees was re-echoed by all parties present. 

It being now 3 P.M., the whole party proceeded to the top of Clent Hills, and 
it being holiday time, and little or no smoke arising from the Black Country 
below, one of the grandest prospects that could be imagined lay before them. 
Looking to the north lay the whole of the Black Country, with its hives of in- 
dustry, while to the south lay the beautiful landscape afforded by the counties 
of Worcester, Hereford, and Gloucester. The party returned by the 7:5 train 
from the Hagley station, all delighted with their visit. ; 

We may add, for the information of those who may be interested in the search 
for coal at this end of the coal field, that plans and sections of the trial pit and 
headway were prepared and exhibited on the spot by Mr. Henry Johnson, of 
Dudley, who will be glad to skow them at any time, and through the kindness 
of Mr. Hopkins, Messrs. Crampton’s manager, specimens of the whole of the sink- 
ing have been presented to the Dudley and Midland Ge cals y, where they 
will be deposited for inspection, together with the plar and fossils.» 

—Birmingham Daily Gazette, June 17. 


* Mr. Henry Johnson, of Dudley, will be happy to show them to any gentle- 
man who may wish to see them, 








THE OAKS COLLIERY.—In last week’s Journal we briefly announced 
the result of the important meeting of mining engineers, which was held at the 
Office attached to the Oaks Colliery for the purpose of considering the propriety 
“overy of the bodies. Amongst those | 
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IMMENSE SAVING OF LABOUR, 


TO MINERS, IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES, 
GRINDERS, McADAM ROAD MAKERS, &e., &c, 


BLAKE’S PATENT 


EMERY AND Fryyy 


STONE BREARKR 


OR ORE CRUSHING MACHINE, 
FOR REDUCING TO SMALL FRAGMENTS ROCKS, ORES, AND MINERALS OF EVERY KIND, 


{t is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake Superior, 
throughout the United States anf England. 
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Australia, © 
Read extracts of testimonials :— ta Chill, Bragg 


The Parys Mines Company, Parys Mines, near Bangor 
one of your stone breakers in use during the last twelve ant 6.—We ha 
Morcom reports most favourably as to its capabilities of creat d (; 
to the required size, and its great economy in doing 

For the Parys Mining Company, 

H. R. Marsden, Esq. 

Ecton Emery Works, Manchester.—We have used Blake’s patent 
made by you, for the last 12 months, crushing emery, &c., and ith, 
satisfaction, Some time after starting the machine a plece of the meee 
about 20 lbs. weight, chilled cast-iron, broke off, and wag crushed 1. cable 
the machine to the size fixed for crushing the emery, in the ja 

H. R. Marsden, Esq. THOs. GOLDsWorrgy as 

SO 


Alkali Works, near Wednesbury.—I at first thought the out] 
simple an article, but now think it money well spent, ’ Witt ( 
U, 


Welsh Gold Mining Company, Dolgelly,—The stone breake 
mirably, crushing the hardest stones and quartz, . “ya te 
» ] 


Our 15 by 7 in. machine has broken 4 tons of hard whinstone in 
for fine road metal, free from dust. Messrs. ORD and Mapmen 
Stone and Lime Merchants, Dew 
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Kirkless Hall, near Wigan.—Each of my machines breaks fr 
of limestone or ore per day (10 hours), at a saving of 4d, per mon 100 to 199 
JOHN Laycus 
Ovoca, Treland.—My crusher does its work most satisfactorily, It 
10 tons of the hardest copper ore stone per hour, WM, G AW 


General Frémont's Mines, California.—The 15 by7 in. machine 
of the labour of about 30 men, or $75 per day. The high estimates at 
we hold your invention is shown by the fact that Mr, Park has just n 
third machine for this estate. SILas Wit 





For circulars and testimonials, apply to— 


H. R. MARSDEN, 


SOHO FOUNDRY, 


MEADOW LANE, LEEDS, 
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ARTIFICIAL FUEL.—Heretofore, in order to cause small 
coal dust, to adhere so as to form solid blocks, it has been found ne- 
cessary to introduce and incorporate with the coal dust pitch, bitu- 
men, tar, or some other adhesive substance. In order to mix these 

neces together and form the compound into blocks, exper ear 
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UTILISING ScraP IRON.—An improved method of 
semer and other steel and iron scrap has been provisiona 
by Messrs. CLAY and BOWATER, of Liver They hea 
convenient manner, and whilst it is still warm y SOx KE 
it, or after heating it they or amor 
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QUICKSILVER.—During the past year 
various quicksilver mines of the world wasa } 
Almaden of Spain and the Idrian mines of Austri ipplied 39,625, 
mainder came from California. 

NEw GLue.—A German chemist, M. ( 
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PATENT PLUMBAG 
SOLE MANUFACTURERS 
BATTERSEA WOR 


THE 
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O CRUCIBLE 
NDER MORGAN’S PATENT, 
KS, LONDON, s.w. 


COMPAN 











Some unprincipled manufacturers having made 


such close imitations of our Trade Mark as cannot aS 
fail to deceive the public, we have deemed it ad- 


visable to alter our Mark as here shown. It will 


In all future orders, please specify “ MORGAN'S PATENT,’ 


BATTERSEA WOR 





be observed that the alteration consists in 
OMISSION of the words—“ DEPOTS AT ps 
_—S 


AND ROTTERDAM,” and the ADDITION of 
ane 





words—“* MORGAN’S PATENT,” 


’ and address to 


LONDON, 


KS, S.W. 











APPLESY BROTHERS, 


EMERSON STREET, SOUTHWARK, 
LONDON, E.C., 

At the PARIS EXHIBITION, Class 52 (No. 
Grand Entrance, also in the English Boller House, 
Makers and Patentees of 
STEAM CRANES, 
| Hydraulic and Hand Cranes, Derricks, Ships’ Winches, Holsts, 

Travellers, and all kinds of Lifting Machinery, 
PATENT STEAM PUMPS, 
DONKEY ENGINES, OR INJECTORS. 


1), opposite the 


» cheap, durable, and extremely simple; the 


and valves are of hard gun metal and hardened 
8 May be fixed vertically or horizontally, and appli- 
cable for lifting and forcing hot liquors, Every pump is tested 
in steam before being sent out. 
2 3 4 5 6 7 
3 1n...3% in,..54 in 
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244 1n...2% 
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or FORCE PUMPS, with their PATENT CONICAL VALVES, 
and imperishable packings, are simple, durable, effective, easily 
fixed. Suitable for deep or shallow wells, for house, agricultural, or 
manufacturing purposes. Will pump hot water, alkalies, and othey 
chemicals which destroy ordinary pumps. From 20s. each. 
APPLEBY BROTHERS, Emerson-street, Southwark 

(from No. 30, Gracechurch-street) ; 

or of all ironmongers and plumbers. 


S. OWENS AND CO. (LATE CLINTON AND OWENS), 


WHITEFRIARS STREET, FLEET STREET, LONDON, E.C., 
HYDRACLIC AND GENERAL ENGINEERS, 
MANUFACTURERS OF PUMPS OF EVERY DESCRIPTION FOR HAND, 
HORSE, STEAM, OR WATER POWER. 

BORINC TOOLS, 
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BORING TOOLS OF ALL DESCRIPTIONS, for 
Testing Ground and for Artesian Wells. 
PORTABLE, SINGLE, and DOUBLE BARREL, and 
other PUMPS, and PORTABLE STEAM 
ENGINES, 

CRABS, CRANES, PULLEY BLOCKS, and 
HOISTING TACKLE, 

ANY OF THE ABOVE CAN BE HAD ON HIRE 
OR PURCHASE, 


Full {nformation, Drawings, Price Lists, &c., re- 
lating to the above, and to Hydraulic Machinery of all 
descriptions—Crabs, Pulleys, Blocks, and Hoisting 
Tackle of superior manufacture—may be had on ap- 
plication, 
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BICKFORD’S PATENT SAFETY FUSE 
Obtained the PRIZE MEDALS at the ROYAL EXHIBITION of 1851; a 
INTERNATIONAL EXHIBITION of 1862, in London ; at the IMPERIAL 
POSITION held in Paris, in 1855; and at the INTERNATIONAL EX 

AND Q 


TION, in Dublin, 1865, 
| ICKFORD, SMITH, 
of TUCKINGMILL, CORNWALL, MANT 
TURERS of PATENT SAFETY-FUSE, having be 
formed that the name of their firm has been attach 
fuse not of their manufacture, beg to call the attenti 
— + the trade and public to the following announcemen 
SS EVERY COIL of FUSE MANUFACTURED by 
has TWO SEPARATE THREADS PASSING THROUGH the COLUM 
GUNPOWDER, and BICKFORD, SMITH, AND CO, CLAIM SUCH TWO 
PARATE THREADS as THEIR TRADE MARK, 





PRENTICE’S GUN COTTO} 
COMPRESSED CHARGES 
FOR MINING AND QUARRYI 


The principle thus introduced insures the most perfect at 
} ment of the points essential for the safety and stability of 

material, at the same time securing the highest effective po 

A charge of any given size exerts six times the explosive 

of gunpowder. 

The enormous power confined in a short length at the bo 
of the hole allows of a much greater amount of work being placed before 
blast, saving considerably in the labour of drilling. 

Charges are made of every diameter required, the length varying with 
diameter. Any number may be placed ina hole. Each charge is fully equ 
one-fifth of a pound of powder. PRICES. 

Per case, containing 500 charges of any diameter ..cocescsees 358 
Per half case, containing 250 charges of any diameter......+. 18 
Per quarter case, containing 125 charges of any diameter .... 9% 
Terms,—cash, 
MANUFACTURED BY 
THOMAS PRENTICE AND CO., 82, GRACECHURCH STREET, LOND 
WORKS, STOWMARKET. 
LONDON AGENT,—Mr. THORNE. 


JOHN AND EDWIN WRIGHT 
PATENTEES, 
(ESTABLISHED 1770.) 
MANUFACTURERS OF EVERY DESCRIPTION 
IMPROVED 
PATENT FLAT AND ROUND WIRE ROPES 
From the very best quality of charcoal iron and steel wire. 
PATENT FLAT AND ROUND HEMP ROPES, 
SHIPS’ RIGGING, SIGNAL AND FENCING STRAND, LIGHTNING . 
DUCTORS, STEAM PLOUGH ROPES (made from Webster and Lo 
patent steel wire), HEMP, FLAX, ENGINE YARN, COTTON WASTE, 
TARPAULING, OIL SHEETS, BRATTICE CLOTHS, &€¢. 





UNIVERSE WORKS, MILLWALL, POPLAR, LONDON. 
UNIVERSE WORKS, GARRISON STREET, BIRMINGHAM. 
No. 2, OSWALD STREET, GLASGOW. 

CITY OFFICE No.5, LEADENHALL STREET, LONDON, 3.0 
TURT AND 808 

MANUFACTURERS OF DIE 

CAST STEEL for PUNCHES, TAPS, and Diss 

TURNING TOOLS, CHISELS, L- . 

CAST STEEL PISTON RODS, CKANE pe 
NECTING RODS, STRAIGHT and © 

AXLES, SHAFTS and 

FORGINGS of EVERY DESCRIPTION. 

DUUBLE SHEAR STEEL ms oe rf 

BLISTER STEEL, e 3 MARIS 

SPRING STEML, EDGE TOOL 0 

GERMAN STEEL, vi Sa 

Locomotive Engine, Railway Carriage an 

Springs and Buffers. 


SHEAF WORKS AND SPRING WORKS, peated 
LONDON WAREHOUSE, 35, QUEEN STREET, CANNON = ’ 
Where the largest stock of steel, files, tools, &c., may be se 
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